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达 96％的产率。将该配体分别与 Ru(DMSO)4Cl2, [RhCl(COD)]2 或 IrCl 
(COD)(PPh3)络合，制备了相应的金属络合物 (R, R)-RuCl2C6P2(NH)2 
(SO3Na)4, (R, R)-RhClC6P2(NH)2(SO3Na)4 或(R, R)-IrCl(COD)C6P2(NH)2 
(SO3Na)4。 
2、在 iPrOH 溶剂中，采用[(R, R)-RuCl2C6P2(NH)2(SO3Na)4]作为催化剂，考
察了苯乙酮的不对称转移氢化，获得了好的实验结果。当反应温度为 60














摘  要 
 II
底物时，得到了高达 91％的转化率和 96％的对映选择性。 
3、IrCl(COD)(PPh3)与水溶性手性配体(R, R)-C6P2(NH)2(SO3Na)4 现场络合形
成的手性铱催化体系，将其应用于水溶液中，以 iPrOH 为氢源的不对称
转移氢化反应。当 KOH 与催化剂的摩尔比为 800、反应温度为 40℃、
H2O 与 iPrOH 的摩尔比为 3 : 7 时，对于苯丙酮获得了高的转化率(98％)
和对映选择性(92％ e.e.)。该体系也适用于多种芳香酮的不对称转移氢




























The catalytic enantioselective reduction of ketones has been extensively 
studied with a great success during the last decade. A particularly useful method 
is asymmetric transfer hydrogenation catalyzed by metal complexes associated 
with various chiral ligands and using iPrOH or HCOOH / Et3N as hydrogen 
source. Amongst these used chiral ligands, bifunctional aminophosphine ligands 
have emerged as very effective ligands for the enantioselective reduction 
reaction.  
However, most of these catalyst systems are sensitive to moisture so that 
catalytic reactions have to be performed in anhydrious solvent, and as the 
hydrogen source, iPrOH needs to be purified and distilled prior to use. Therefore, 
there is increasing interest in developing water-soluble chiral catalytic systems, 
which allow asymmetric transfer reaction to be carried out in water.  
This work will focus on the designed synthesis and characterization of new 
water-soluble chiral ligands, the preparation of new water-soluble chiral metal 
complexes, and their application in asymmetric transfer hydrogenation of 
aromatic ketones in water. The main results are obtained as follows: 
1. A novel water-soluble chiral ligand (R, R)-[C6P2(NH)2(SO3Na)4] has been 
synthesized by sulfonation of chiral diaminodiphosphine ligand[(R, R)-C6P2 
(NH)2] with a high yield (up to 96%). This ligand reacted with 
Ru(DMSO)4Cl2, [RhCl(COD)]2 or IrCl(COD)(PPh3) to give a series of new 
water-soluble chiral metal complexes (R, R)-RuCl2C6P2(NH)2(SO3Na)4, (R, 
R)-RhClC6P2(NH)2 (SO3Na)4 or (R, R)-IrCl(COD)C6P2(NH)2(SO3Na)4. 















obtained using the water-soluble chiral Ru complex [(R, R)-RuCl2C6P2(NH)2 
(SO3Na)4] as catalyst in iPrOH and the best result was observed when the 
reaction temperature was 60℃ and the molar ratio of KOH to Ir was 4. The 
chiral Ru complex catalyst was also used for other aromatic ketones, high 
conversion (91%) and enantioselectivity (96% e.e.) were observed using 
1,1-diphenylacetone as substrate. 
3. The chiral Ir catalytic system generated in situ from IrCl(COD)(PPh3) and the 
water-soluble chiral ligand (R, R)-C6P2(NH)2(SO3Na)4 was employed in 
asymmetric transfer hydrogenation of aromatic ketones in aqueous media 
using iPrOH as hydrogen source. High conversion (98%) and enantio- 
selectivity (92% e.e.) were obtained under the optimum reaction conditions 
that the molar ratio of KOH to Ir was 800, the reaction temperature was 40℃ 
and the molar ratio of H2O to iPrOH was 3 : 7. 1,1-diphenylacetone was the 
best result substrate, and 97% conversion and 98% e.e. have been obtained. 
The reuse of catalyst was studied using propiophenone as substrate. In 
consecutive catalytic runs, catalytic activity was remarkably decreased, but 
slight loss of the enantioselectivity has been observed. 
4. The water-soluble chiral iridium complex (R, R)-IrCl(COD)C6P2(NH)2 
(SO3Na)4 was employed as catalyst in asymmetric transfer hydrogenation in 
water using HCOONa as hydrogen source. When PPNCl was used as 
surfactant and the reaction temperature was 60℃, a series of aromatic ketones 
could be catalyzed to chiral aromatic alcohols and the conversion and 
enantioselectivity were up to 99%, respectively. 
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第一章   前  言 
1 
第一章 前  言 
 
1.1 手性的意义 
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(1) 实现高 e.e.值： 
| [R] - [S] |
 [R] + [S]








, up  to 1 × 106
单一对映体产物  (克分子数)
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